Turnover frequency (TOF) calculations
Turnover frequencies (TOF) were measured by using a desired amount of solid yolk-shell structured Zn n Co 5-n O x @carbon catalyst without otherwise altering the catalysis reaction conditions. The results were collected when nitrobenzene was consumed over 10 mins. In a typical experiment, 40 µl of nitrobenzene, 1 mL of THF and a desired amount of solid catalyst of catalyst were added into an autoclave reactor (300 mL), which was sealed and purged with H 2 several times then heated for 10 min at 70 °C under 5 MPa H 2 with stirring at 400 RPM. The TOFs of these three catalysts were calculated based on their total Co content.
TOF=n 0 C/tn cat Where n 0 is the initial number of moles of substrate, C is the percentage conversion of the substrate at a reaction time of t (h), and n cat is number of moles of Co in the catalyst.
Electrochemical measurements
Electrodes were prepared by mixing the Zn n Co 5-n O x @carbon powder, carbon black and polyvinylidene fluoride at a weight ratio of 7:2:1 in 1-methyl-2-pyrrolidone solvent, and then coating the mixture onto stainless steel net. Cyclic voltammetry (CV), Galvanostatic charge-discharge (GCD) and Electrochemical impedance spectroscopy (EIS, 100 kHz to 10 mHz with an amplitude of 5 mV) techniques were applied to evaluate electrochemical behaviors of the electrode in a three-electrode system, in which our electrode, saturated calomel electrode (SCE) and Pt sheet were used as working electrode, reference electrode and counter electrode, respectively. 1 M H 2 SO 4 aqueous solution served as the electrolyte. Above tests was performed in a Biologic VMP3 electrochemical station. Cycling stability was estimated using GCD test at a current density of 5 A/g. Figure S1 . XRD patterns of ZIF-8, ZIF-67 and bimetallic ZIFs (Zn n Co 5-n -ZIF) nanoparticles. n Zn/Co =4 and 1. The EIS measurements were carried out in the frequency range from 100 kHz to 10 mHz. The curve consists of a semicircle in high frequency region and a straight line in low frequency region. The semicircle diameter reflects the charge transfer resistance, while the slope of straight line indicates the ion diffusion resistance. The Zn 4 Co 1 O x @carbon exhibits a smaller semicircle diameter only ~6 Ω and large slope, verifying a fast charge transfer kinetics at the electrode/electrolyte interface, which is helpful for the superior rate capability. 
